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SUMAMY

A measure has been devised for comparing the effectiveness of fighters in

the approach phase of a fighter bomber encounter. The approach phase is de-

fined as the portion of the flight between the instant of detection of the

bomber by the fighter and the instant that the fighter begins firing. If the

relative fire control and fire power between fighter and bomber is the same as

between fighters and bombers of -Wbrld t 11; if the .tactis between fighters

and bombers are the same as WeAA Ow II; and if the relative training of the

crews is the same, then the effectiveness as determined in this report may be

ocrapared with the effectiveness, in terms of relative combat losseq/of World-

t 1.1 fighters against ftM-Wara II bombers. ,

The 4effectiveness measure'-of a fighter of the German P1190 type against

a 137 flying at 200 k at 23,000 feet was determined. This constitutes the

base of comparison and vas assigned an 'effectiyeness measureo of ulnty.

The follqwing leix ivees

measure" of six presently operational or prototype aircraft (P5l-H, F4U-5,

.. ft-A, XF2-H, F86-A and XF7-U) vhen compared to the World war II base.

Effectiveness measures versus bomber speed for several altitudes are plotted.

I
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INTRODUCTION

Military attack aircraft are continuously striving to improve their in-

vulnerability to defensive type aircraft and to ground fire. Eventually, they

will have to defend themselves against guided missiles too,but as yetno effec-

tive surface-to-air or air-to-air guided missiles are known to exist. One

effective means for the attack airplanes to defend themselves is to stay out

of harm', reach.' For this reason the emphasis in bomber dcskgn ha, been

towards greater speed and operational altitude. Both factors contribute to

the difficulties of designing and building defensive fighter aircraft, but

they do not preclude defensive aircraft.

The part that higher bomber speed plays in reducing fighter effectiveness

'is almost self-evident but it is worth while to list the more important effects

tigher bomber speed, assuming other factors being equal,

(a) Reduces the early arning time.

.(b) That in turn, requires higher rates of climb in an interceptor. In

case of Airborne Patrol aircraft, time to get into position for an

approach to attack is reduced$ thereby requiring more accurate ground

control; or better equipment to increase the search and detection

range; or oonputing and contfol" equipment to choose and fly the opti-

mum approach path, or some combination of these elements.

(c) For a given distance apart at the start of a tail chase, the penetra-

tion distance of the attacking plane is larger. This comes about

from the inability, for prac.tical reasons, to maintain the sane, speed

C ONF IDENTI AL

NAV AEa t536 3 (7AI,) ,U203" P4174 3.11
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ratio between fighter and bomber as existed, for example, during 'World

War II.

(d) In case of a frontal attack of the fighter on the bomber, higher

bomber speed decreases the closing time between them for any initial

distance apart. The region from which the fighter can begin an ap-

proach run to arrive sufficiently close to open sire is severiy'e-

stricted. Great stress is placed upon armament and its supporting

equipment. For example, a vezr high rate of fire is required for

guns in order to achieve a given probability of a hit because of the

short time available for firing. For single shot weapons the stress

is placed on the directing and computing equipment. Both visual and

radar detection probability is also decreased because of reduced time.

The reduction of vulnerability to fighter attack as a consequence of the

bomber operating at higher altitude is less apparent to a superficial examina-

tion. Generally, the maximum altitude at which an airplane can fly is limited

by either the thrust available to overcome air resistance or the lifting capac-

ity of the wings vihich support the airplane. If the discussion is confined to

engines which require air from outside the airplane for the operation, then the

attainable altitudes for both of these limiting requirements are governed by

the same natural phenomena, i.e,, the decrease of air density with altitnde.

The engine, of course, establishes the absolute maxidm uinceJhigher than

that, en6ugh thrust to fly would not be available even though the wings could

support the airplane at some 9peed. Since the dimensions of a given engine

_______ CON F 1 EN D S L
* NAV AER 15368SO7-tW

-----------------..----------.
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are fixed and the power output of the engines, hence the thrust, depends on the

quantity of air flowing through them,, then it is apparent that when the density

of tlie air is decreased the weight of air through the engine per unit time will

be reduced and consequently the thrust. Figure 7 shows the variation of o,

the ratio of density of air at any altitude to the density at sea levolp with

altitude. Note, for example, that at 40,000 feet altitude, d-is *2447; i.e.,

the density is only 1/4 as much as at sea level. Hence, approximately 1/4 as

much thrust as at sea level would be available. The outside air temperature

also decreases wiith altitude. nhis tends to increase the thrust but the effect

is small conpared to the air density effect.

The lifting capacity of an airplane wing is a dominant factor in the

maneuverability of the aircraft. For levol fliaht, obviously, the wing must

6
support the weight of the ai 4rcraft; i.e., lifting capacity required equals

weight of airplane. When making a horizontal turn, the airplane wing must

support not only the dead weight of the

airplane but must also furnish the Liftin cpa " of Elm

reacting force to the centrifugal force.

(See Sketch A). The resulting lifting

capacity of the ving must be some number,F

n , Itjaes the liftirig capacity required

of the wing in level fl.ght.
weight

STCH A

C ONFIlE N TI AL

-- -. • IS 8 (7-47)
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The relationship between lifting capacity and other quantities is given

by CL S 2 al

Lifting capacity a nW .
391)

in which n = load factor or the lifting capacity
divided by the weight.

W - weight of aircraft, lbs.

S = area of the wingus, q. ft.

and V a speed of aircraft, mph.)

CL lift coefficient.

a ratio of ambient air density at altitude
to ambient air density at sea level

It is seen that at a given altitude the lifting capacity, nW, can be increased

either by increasing CL or the speed.
4

Every wing has peculiar lifting characteristics which are dependent upon

its geometry and speed of flight. Figures 8 and 9 show the variation of the

maxi-M vAlue of C with speed for several airplanes. The sharp, break of

C at a Mach nmber of about .6 for World War II aircraft and M * .7 for

postwar Jet aircraft is evident. As the speed of airplanes increases beyond

these speeds$ the lifting dapacity of the wings will b% decreased because the

reduction in C more-thanuoffsets the increase in lift due to speed. It
Lmax

follows, then, that the miniwm turning radius will be increased. This situ&-

tion prevailB up to approximately M a 100.

I
C ONFIDENTIAL
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In actual "laneuvers, an air')Tne is not likclyr to be flo7.rn in the attitude

vI hich nrovides the a.aximz.u value of (¾ (Ci's" ' and 9). Tei air~lane ",;ould be

at ol- near the stall and would rcequirc too ,u.ch of the -Yiotts attont-.on to fly

it. Any miscue aijqht result in uncontrollad ni,::ht. Also, most :i rnlanes are

subject to varyinr; degrees of ouffeting or shaping when flyin: near tie stall,

wohether in low speed range or in 1!ih sseed range and hence make poor gun

platforms. Some sacrifice In ma:d.mum attainable CL must be made in order to

have good control of the aircraft andi have a satisfactorily stable platform.

There is no method for establishing exact valucs of maximiu usable ,L

wihich ;'rill provide acceptable maneuvering i•ying qualities. After considering

a num)er of relevant factors the percentages of nýlaximum CL siho,'r in Table I

were chosen as maximum usable values of OL for the di'-olanes analyzed in this

rcn)ort. Using, the values of ' in Figs. 8 and 9, to:!ether Yrith the fac-

tors in Table I, the turnin7 characteristics as limited by the lifting: capacity

of the rings of several airplanos have been computed and are shovwn on the over-

Lays, Figures 12 through) 21. These overlays have been enclosed in the envelope

aLtachod to the inside baclk cover. In onrer to read the actual values of

radius and speed, it is necessarj to superimpose the transparent overlays, odith

due regard to the control corners, on any one of the Figures 22 through 3h.

On Figures 18 through 20, the tuniing radius of the XF7U as limited by

available engine power are also plotted. in ,-nneral, the radius of turn as

limited by power rill be proporti onately similar for the other aircraft dis-

SIT I A I
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TA13LE I
MAAXIMUM USABLE LIFT COEFFICIENTS

AIRPLANE USABLE
TYPE WMACH AIIGE CL

P51-II o to .675 80% C

above .675 90% C.J"m•ax

FWU-5 o to .65 80% o oa

above .6,5 90% CL

XF2H to .725 80%•C

above .725 90% OILX

YP80-A 0 to .7 80% C

above .7 90% C

F86-A 0 to -75* 80% Ci.
above .7%•"• 9o% oC

XF7U complete range 85% CLmax

. Slats open curve
-*3* Buffet boundary curve

CONFIDENTIAL
NAV A•H 1 536 1U (7-4;) 820l10 U I. rS. ~ rO'L'~W I~l#tIISG 6JP1C
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cussed in thlils report.

?trs22 throughl 34 are ul)ots of the maximumz constant t'flhrniV radlii

that -are pcri-ittcd to an air intercentAor ifJ it is desiýred to a-moroach a

~tr~a-i ht flyin _-tar:;eot vuiithout a tail1 ci ~se. "i -ures 35 tiirou~h 33'r oe

.rentatlon:; o_- thils sane inforoati 'on ýn a morc.e moralized forts) Cther con-

diltions imposed are thiat thei Li: :hter starts the-- turn at the particular initial

CO1 stance apart, P1¶r 4 -- at o, reaches0 a -in in sp)ace a s-,ecifltd

an,,le and distance off fromi the target and! at that ooint has the a xoper headling

to f:re. Týhe projcctile C roi:, the .fijh tor Liý required to travel. $00 ya rds. ','he

radii are. p)lotted a:-:ainst fi,,hter sneed. Tn Jrost easess two sets of curves are

shown, one set hemA.; for xn initial distance aoart of' 3 nautical miles and thie

other sot .'o- mn Initial dis1-tance anart of 6 naatlczal m~iles. f'or eacha initial

distance ---art several' cur-ves are ntotted fo-, different target opeeds. A

sche.'atic I' a,-rai on eachn chart siiovw the ini.tial relatix,-c headin':s of the two

ai rcraf-t consi dered on that. chart. heroe the relative heandingsz are such that

the maximuisa nercasa.*Cinl radii are lar- ,, then only tie cond-ition of 3 nautical

-Les jni~tial disý_tance apart is3 s.'iovn. As5 -,!- :r-ro~duaabion Lb radiius. rocuxired

n.,ay be assumedno to var- linearly ifth :.nitial d'istance alart.

Tuec radii, of: turn s'io-, on -1i 1uros 22 tiirou.;li 314 are for mxtathmatically

ex-act o)athls andI sncods.*. ýSince s-uchi prrceision is" noL -ret attainable

*8cc Annendlix I f'or derivat~ions of equat-ons usecd t1o cormmte data 2cr

PA.~~~~~ :L'C Lt Ao~ u

NAy -NCR I%$6 B 1 : ..
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either by instruments or.'human judgment, a satisfactory margin of performance

must be determined. By superimposing the overlays (Figures 12 through 21) on

Figures 22 through 34, it can be determined v/nether the airplane could just

make any of the specified approaches or whether it has any margin of maneuver-

ability.

Sketch B reprodhces the result of superimposing Figure 12 oni Figure 23.

For the sake of clarity, only the available radius of turn of the F4U-5 (from

Vigure 12) and the,'required turn radius against a 150 knot target (from

Figure 23 (extrapolated)) at an initial distance apart of 3 nautical miles are

shoyn. The mna•mm.i level flight speed of the F4U-5 is shown by the vertical

line.

S1.0

Fighter Speed-Knots

SKETCU B

C ONFIDEN TIAL
NAV A1ER 1334 B (7-4,7) a' OFF ca

- -..•. -----------------

S. . . . . . . . .
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Supposing now that the F4U-5 is assumed to be flying at its maximnm speed

at about 15,500 feet altitude. At some instant, a target appears flying in

the opposite direction at 150 knots at 15,000 feet altitude. At the time of

detection, the target is exactly 3 nautical miles awraW from the F4U-5 and at

such distance to one side of it that if the F4U-5 instantaneously started a

turn with the radius and speed shown by point A on Sketch B it would reach a

point in space from *&ich it could fire instantaneously vith the proper lead.

The distance traveled by the projectile muld be 500 yards. It dill be noted

that at the conditions of point A the F4U-5 must pull about les. The height

advantage of 500 feet is estimated,by calculation,to give hdim the necessary

additional force (gravity component) to maintain his speed and radius of turn

at the constant values specified by point A. The path flowan is shown on

Figure 10 and marked A.

If the pilot should prefer to make the tightest turn that is possible,

then he could bank and pitch the F4U.5 to such an attitude that it would have

the speed and radius combination of point B of Sketch 13. He could not. how-

ever, from an initial altitude of 15,500 feet, maintain the speed at point E

and would slow down to some speed that might be indicated by point D on the

sketch, dbpending on the angle through vhich he turned and the power needed to

maintain a steady turn. In the case of the F4U-5, it is estimated that to

turn through 16 0 ' would slow the aircraft down from 372 knots to 320 knots. No

altitude need be 16st. The airplane would successively assume the radii and

speed combinations between points E and Do. The path prescribed by this

C 0NFIDENTIAL
N,%V/ALLrt £536 U (7-.?, 84ELI3•6 U V.~ 0• mcVlIU ,,II P rI'T Orct

..



' AR LDEO y BUREAU OP AERONAUTICS OA IE

--tFlL<D 6Y NAVY DEL'ARTMENT"'I:'E B .••INGTO* ')N C. 'A-GE 20

• DESIGN RESEARCH DIVISION F-CPORT NO

C Op' _T T• V A L

maneuver in a)rm-oachinL: the target is sho;.n on '-i.:ure 10 and marked 2. It is

possible to sloi dovm even further vwitlout losing altitude, say Lo point 2, but

the radius of turn is neo-;: becorming larger.

It becomes aryparent now that the aL°)nc coulh• assum.•e any co:-bination of

speed and radius of' turn that is contained in the area A 2 2 1) E. Of course,

the airp-lano could "•Is o fly any combination of sp.eed and radius above line

A - C but that -.ould violate the initial conditions of the proble, us shown in

the dia rx". of V'irure 23, a'low1ing greater eonetration of the target for any

j:iven speed. On the other hand only the combinati ons of speed and radii of

line A : G are needed to just nect the :cometry of the diagram. Lith each

combination of soeed and radius on line A 3 ": there are only two noints (one on

each side of the target flight path) on the 3 nautical mile detection pcrimcltcr

diere thie fifhter must be in ordor to fly the prescribod oath. If a Li hter

airpla:ie available radius of turn lies below !Ine A " ,, then it can be trans-

lated as having the ability to reach the ý)o- nt of fire fror.i an arc, rather than

just one noint, Df the 3 nautical .ile perimeter as is indicated in Ai-ure 10,

or the ability to vary the path from a f-ivon ")oint, for example, path V of the

sarie fi,-;ure; therefore, the size of the region (area k 2 D E of' Se:tch A) be-

tween the available radius of turn of a fighter and the required radius of a

-i'men :inematic proiem is a measure of the "excess maneuverability" that the

fig.hter has. Ye can emiloy the "excess ammeuverability" to imake corrections

for initial positionin,, or orientation errors or errors in jud-7nent of dl- rec-

tion and sped of target after he has bc--n the a3:-roach.

CG, 0 T D 1"_i_7T___ L

'AV A.F. 1536 8.. "



.... ...

etf 0

IMRi-Wrn



PREPARED BY BUREAU OF AERONAUTICS DATE ..

NAVY DEPARTMENT PAGE
CHECKED BY WASHINGTON. 0.C. PAGE .

fDESIGN RESEARCH DIVISION REPORT NO. DR-Il1O

CONFIDENTIAL

The question now arises, "Juat how much excess maneuverability provides a

satisfactory margin't"

Enemy aircraft in World War II, when attacking our unescorted bombers in

large numbers, were highly successful. For example, in the Schweinfurt raid of

14 October 1943, about 230 bombers took part. Opposition fighter aircraft par-

ticipating in combat were about 290, or a ratio of 1.25 fighters to one bomber.

Bomber losses in that raid were 26% or 60 aircraft- of which 1/3 or 20 may be

assumed due to flak or other causes and the remainder 40 or 17.4% of attacking

bombers due to anamy aircraft. Again, on January 11, 1944, 555 bomibers took.

part in an attack and were opposed by 400 anemy fighters. A total of 60

bombers were lost, presumably about 40 due to enemy fighters. Here, the ratio

of fighters to bombers was .72 and the bomber losses 7%.. Figure 11 is a plot

of the data on only 4 missions and is included for general interest only.

The fighters were not all committed at one time against the total number

of bombers. The Germans developed tactics of concezitran as many as 5"or

'more fighter aircraft attackcing from a number of directions against, a single

bomber. It may be argued then, -that German fighters had the capability of

approaching within firing range of the bombers from several directions.

Therefore, an examination of the margin of %excess maneuverabilit3#of the

German fighters against the Dlhm~would give an "effectiveness measure,, which

would be related to Iorld War II bomber losses. Wy means of the overlays and

charts the excess maneuverability or effectiveness of present day fighters

against varying speed targets can be determined and compared with the effec-

CONFIDENTIAL
NtbV AER IS34 B (7-G;) - ... OURSMST ,ktli •
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tiveness of German fighters against U. S. T3ombers of World Tar II. AssuzLng

that all other factors between fighters and bombers (armament, fire control,

crew competence, etc.) are relatively the same as they were in World War II,

then the losses would be proportional to the effectiveness measures.

For the determination of the World War II effectiveness measure, the

German fighter, the M2190, was considered to be representative. The U. S.

B17G cruising at 200 knots at 23,000 feet was used as ampresentative target.

Sufficient information on the FWI19O was not available to make a detailed

analysis. However, from a performance standpoint, the F41U-5 is suffciently

. -similar to the. Mw90 to permit the use of its applicable characteristics to

.oompute the effectiveness base. A comparison of sowe of the more applicable

performance characteristics of the FM19o and F4U-5 are shown belowt

- IiIO 3_42-

Combat Wing Loading 46.7 ibs/sq ft 41.5 Ibs/sq ft

Combat Speed @ 150001 372 kta 370 kis

Combat Speed 0 31000' 395 kts 398 kta

Service Coeilal, 44000' 43000'

Except for wing lo3odng, which is an important parameter, the performance

characterlstics are quite pimilar. Accordingly, the FhU-5 Ya= used to repre-

sent German fGhter capability.

The next problem which arises is to detiernd.ne which of the Figures

'through 3h need be used and what weight to assign to edch.

O 0 N F I D E N T I A L
NAV A9IFts34 J (74* OVY195G U. S. OU s -ViS? JUISOff-
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From an Operations Analysis Report of the Eight Air Force (C5-5521, AP'),
e

the following data on direction of attack was obtained:

TABLE II

Period Period Period Average of
Jul. Aug. Jan. Feb. Apr. May all Periods

Direction of Attack Sept. 1943 Mlar. 1944 1944

Per Cent of Total Attackg
From Nose (11, 12 & 1 o'clock) 26.7 30.1 44.6 32.5

From Beam (2, 3, 4 & 8, 9, 10
o'clock) 31 27.6 22.6 27.6

From Tail (5, 6 & 7 o'clock) 42.3 42.3 32.8 39.9

In this analysis, to represent nose attacks the average of the effectiveness

values of Figures 32 and 34 more used; for beam attacks the average of effec-

tiveness values of Figures 29 and 31 were used; and for tail attacks the effec-

tiveness value of Figure 25 was used. Each of the average values is then mul-

tiplied by the proper average percentage that attacks occurred from that direc-

tion as shomn in Table 11 Adding the resultant values from the three direc-

tiono gives the effectiveness number.

Mhe discussion to this point has assumed a single shot type weapon which

is fired on a collision path at 500 yards from the target, for example, a salvo

of 2 3/4 inch rocket$. It is possible, hovrever, to fly a minimum radius turn

(radii and speed combinations along line E D C of Sketch B) ihich becomes

tangent to a pursuit path at the maximum acceleration point of the pursuit

CONFIDENTIAL
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path and to follow the path from that point into the target. This situation
I

holds provided the ratio of speed of fighter to bomber is less than 2*. Path

P of Figure 10 illustrates the resulting flight path.

In order to give an indication of how close to a target a fighter can

approach, follow a pursuit path from there in and yet not exceed some maximum

permissible acceleration, Figures 39 through 43 have been prepared,*. They

show the combinations of Gs, distances and angles off the stern at vhich they

occur for various bomber fighter speed combinations. For exanple, let a

fighter speed be 475 knots and a bomber speed be 250 knots. The speed ratio,

475- 1.9.e 250
The value of fighter speed, v, times bomber speed, V, is

W = 475 x 250 = .19 x 106.

Now suppose that a given fighter may not exceed 20, then entering Figure.43 at

2G and moving across to vV .ll x 106 the madimum distance, r. , from Yrhich a

pursuit path may be followed is 600 yards. The maximum allowable angle off,

ir 4s;

Cos co -95 A 18.2

While Figures 39 through 43'do not contain information directly applicable

* For Mpeed ratios equal to or greater than 2, maxim= acceleration is not

obtained until the point of interception is reached.

** See Appendix II for equations used in preparation of these figures.

SEONFIDENTIAL
NAy AEA 15,36 B• (7-4; 801 .V f)~R

. . . . . . . . .. . . . . ... ffi u.. I



PREPARED BY BUREAU OF AERCNAUTICS DATE

NAVY DEPARTMENT 27
CHECKED BY WASHINGTON. P. C PAGE

DESIGN RESEARCH DIVISION REPORT NO. 01'4I•

C 0 N F I D E 1 T I A L

to other than the critical azimuth angles, they may be useful in other cases

as well. For an aircraft beginning a non-lead pursuit path at any given speed

ratdop 6 , range, r, and azimuth angle, ClX , it may be stated that (1) if Oe

is less than C(Y, then the acceleration required during the remainder of the

pursuit path will be less than that read from the graphs at r, - r and (2)

if Xis greater than X., then the acceleration required at some point (or

points) will exceed that read from the graphs at rc - r.

C 0 1 F I D E N T I A L
I.N.V AE-ý ala - S .1.0 p.*. 13v3aw6Bv (7tT8,' o0,86
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The fo£lovtnL; nomonclatuire, along -v•th those symbols shoun on Sketches C,

D, and 2' applies to Figures 22 throughi 38. These fig.ures, rhich -ivye Lih

radii of turn required of fit.hters to meet the illustrated imaneuvering prob-

lems, are based on corputations vJiich required utilization of,* the equations

derived on the follovping pages:

c - di. stance fighter travels before releasing rocket projectile

di = cdstance bomber travels durLn;: time "t"

di = initial distance between bolmbor and fighter

K .distance rockct projectile travels

q VF/VP

R mradius of fighter turn

t = tiLe lapse beteoen beginning, of turn and moment of roc;kot
projectile contact with bomber

V8 = bomber velocity

V = fighter velocity

V R = rocket velocity (assumed to be 1500 lekots)
c. = an-le th.rough which fighter turns nrior to releasin- rocket

projectile

0 angle between initial fighter path directiou and the bomber's path

an-glo bet;-een the rocket path and the Lomber path

The first ;;roup of equations apply to all variations of 0 and (P

V1 3 Z 1 61.7
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R@-qsmRfq/n s) a+. cos~ +p _____ 0

R IY slr &-. ?sln o - -~qA~ - '-a% 0(0

Al~p/(c' + cX q'AP'2 "0

47'

Expressed in the easily solvable simplified quadratic form:

+ cf"(Cos e & .,coS /ý

1taefrring to Slcetch.D, whore 9O0*--99!5l80o aridf e -- 80

COSi, j-O 0,
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h = sn + Sin( -,)J .i- Kj. n I '

-Is ,. Coas " + 9(LY13) -Cs .5,B] -•"c-, C

0. ...

= ' R( ':',,

! " '7 ''; -"/c!'r'7 - /

Cosoi Ff cseon ' jjj

cos3'~~~ qA'c~

This equation is .iven in the simplified quadratic Lormi on the ffolloruing

paTne:

:C Oil F ID EN T IA L '.

N ... y, - . .S. 6*(7-, 
5...7 .~mw ft515 I -. , ...... '1-

"~o

. _4 . , R(-,-
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CO 9I DENTIAL

[('-q6 z (0'p1 q4 .c ')(c96'-V+c," .. ,.

4. 'C COS . . ")" ' "l;? 4 i'

sm/ 0,' S/t*/ ~ ~ - Z/

÷[,?•ccu ' •3,,, Cos 0 "

.•C0 F -oS c - -

(X"/8o$:0 ,) ÷/.#• --! ),"

Therefore:t
S.... f 7(ccos .4.cos¢/•ji'"

-q ws + e

("11 ... s i/.- • ¢- -q" , • 0. 0

Referring "to Sketch E, v,'hereO 0 and 0 = ]8C° and fi'•t'ghter eia es

t iro 90° tu rn (0ý ex 77") .•
di,-.e cos• a--I-2 R

sin r = - , ' 1Af l •

SON ID ll hT I A L-S.. ... •" . . .. . -' .- - -, - - - -, .f' ... . . .

N•~l~lill~ • " " "" .-F' " lil i-.Z.•i.•#•
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R ~~+2) + -P-) 4.FY

Expressed in a simplified quadratic form:

.J,

Lh, , . -- (". t ,.

Inspection of the equations derived above will reveal that "p" is of

little sigificance in the deteraination of "I11"1 for the values of d•, K, and
VF Awhch havo been considered in this report. Lven though . -cures .$ through 38

are only exactly correct for p = 0.1, errors resulting from the use of these

figures T'hef p A ,.l will be inconsequential for.4.ractical values of "V and
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pefeowce(1)is the source for the alevema2 equations used tqc eoemute the

data iuport which ?iguroa 39 through 43 are based. These equations, which ft1o11

J.mediately., refer to sketch F, and accorapan±izg norionclature.

Sr

Reference (1) ýlso cont~ains equations Which may be uzed to compute the time

required for a fighter followiing a pu~rsuit path to intercept its target, if

the initial range, r, and azinuth angle, (X, are knowun

rr (tale) (too '
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S r.

/ ,

NOWOT2~LATUIRE

V true air speed of pursued'A

v = true air speed of pursuer

& -v/V speed ratio

C = azimuth of pursuer off purqued's tall

C( , a azimuth ang, le at which n is a maximum

r = range between pursuer and pursued

= range at vnioh n is a maxcizmm

rT = range at w'ihich pursuer is headed at right angles

to flight path of pursued.

horizontal load factor -

n = 7wing load factor -

gravitational acceleration

t time required for pursuer to intercept pursued
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The preceding equation. (and theroe Figures 39 through 43) are o0U1

appl.cable to a non-lead pursit path,
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1. Kloper, W. B. "Intorception and Escapo Techniques at hIigh Spoed

and High Altjt'xle," Douglas Aircraft Company

Report No. S11-3263, dtd October 1911
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DEPARTMENT OF THE AIR FORCE

HEADQUARTERS AIR FORCE MATERIEL COMMAND

WRIGHT-PATTERSON AIR FORCE BASE OHIO

FEB 19 2002

MEMORANDUM FOR DTIC/OCQ (ZENA ROGERS)
8725 JOHN J. KINGMAN ROAD, SUITE 0944
FORT BELVOIR VA 22060-6218

FROM: AFMC CSO/SCOC
4225 Logistics Avenue, Room S132
Wright-Patterson AFB OH 45433-5714

SUBJECT: Technical Reports Cleared for Public Release

References: (a) HQ AFMC/PAX Memo, 26 Nov 01, Security and Policy Review,
AFMC 01-242 (Atch 1)

(b) HQ AFMC/PAX Memo, 19 Dec 01, Security and Policy Review,
AFMC 01-275 (Atch 2)

(c) HQ AFMC/PAX Memo, 17 Jan 02, Security and Policy Review,
AFMC 02-005 (Atch 3)

1. Technical reports submitted in the attached references listed above are cleared for public
release in accordance with AFI 35-101, 26 Jul 01, Public Affairs Policies and Procedures,
Chapter 15 (Cases AFMC 01-242, AFMC 01-275, & AFMC 02-005).

2. Please direct further questions to Lezora U. Nobles, AFMC CSO/SCOC, DSN 787-8583.

LEOrRA U. NOBLES
AFMC STINFO Assistant
Directorate of Communications and Information

Attachments:
1. HQ AFMC/PAX Memo, 26 Nov 01
2. HQ AFMC/PAX Memo, 19 Dec 01
3. HQ AFMC/PAX Memo, 17 Jan 02

cc:
HQ AFMC/HO (Dr. William Elliott)



DEPARTMENT OF THE AIR FORCE
HEADQUARTERS AIR FORCE MATERIEL COMMAND

WRIGHT-PATTERSON AIR FORCE BASE OHIO

Si,. •,! • ; i•')

MEMORANDUM FOR HQ AFMC/HO

FROM: HQ AFMC/PAX

SUBJECT: Security and Policy Review, AFMC 02-005

1. The reports listed in your attached letter were submitted for security and policy review IAW
AFI 35-101, Chapter 15. They have been cleared for public release.

2. If you have any questions, please call me at 77828. Thanks.

ff /gcunrity and Policy Review
SOffice of Public Affairs

Attachment:
Your Ltr 14 January 2002



14 January 2002

MEMORANDUM FOR: HQ AFMC/PAX
Attn: Jim Morrow

FROM: HQ AFMC/HO

SUBJECT: Releasability Reviews

1. Please conduct public releasability reviews for the following attached Defense
Technical Information Center (DTIC) reports:

a. Flight Test Program for Model P-86 Airplane Class - Jet Propelled Fighter, 2
December 1946; DTIC No. AD-B804 069.

b. Physiological Recognition of Strain in Flying Personnel: Eosinopenia in F-86
Combat Operations, September 1953; DTIC No. AD- 020 375.

c. Phase IV Performance Test of the F-86F-40 Airplane Equipped with 6x3-inch
Leading Edge Slats and 12-inch Extensions on the Wing Tips, May 1956; DTIC
No. AD- 096 084.

d. F-86E Thrust Augmentation Evaluation, March 1957; DTIC No. AD- 118 703.

e. F-86E Thrust Augmentation Evaluation, Appendix IV, March 1957; DTIC No.
AD- 118 707.

f. A Means of Comparing Fighter Effectiveness in the Approach Phase, October
1949; DTIC No. AD- 223 596.

g. War Emergency Thrust Augmentation for the J47 Engine in the F-86 Aircraft,
August 1955; DTIC No. AD- 095 757.

h. Operational Suitability Test of the F-86F Airplane, 4 May 1953; DTIC No. AD-
017 568.

i. Estimated Aerodynamic Characteristics for Design of the F-86E Airplane, 26
December 1950; DTIC No. AD- 069 271.

j. Combat Suitability Test of F-86F-2 Aircraft with T-160 Guns, August 1953; DTIC
No. AD- 019 725.



2. These attachments have been requested by Dr. Kenneth P. Werrell, a private
researcher.

3. The AFMC/HO point of contact for these reviews is Dr. William Elliott, who may be
reached at extension 77476.

HLN D. WEBER
Command Historian

10 Attachments:
a. DTIC No. AD-B804 069
b. DTIC No. AD- 020 375
c. DTIC No. AD- 096 084
d. DTIC No. AD- 118 703
e. DTIC No. AD- 118 707
f. DTIC No. AD- 223 596
g. DTIC No. AD- 095 757
h. DTIC No. AD- 017 568
i. DTIC No. AD- 069 271
j. DTIC No. AD- 019 725


